Factors affecting gene expression of patatin and proteinase-inhibitor-II gene families in detached potato leaves: : Implications for their co-expression in developing tubers.
In whole intact potato (Solanum tuberosum L.) plants, the gene families of class-I patatin and proteinase inhibitor II (Pin 2) are constitutively expressed in the tubers. However, they are also induced in detached potato leaves in the presence of light. To further characterize this light action, the detached leaves were subjected to monochromatic light of different wavelengths and to darkness in the presence of metabolites and inhibitors. Patatin genes could be induced by the simultaneous application of sucrose (sugars) and glutamine in darkness. Neither of these metabolites was active when supplied alone. When photosynthesis was blocked by 3-(3,4-Di-chlorophenyl)-1, 1-dimethylurea (DCMU) in the light, patatin genes were not expressed; however, the inhibition was overcome in the presence of sucrose. This indicates that besides its role in photosynthetic carbohydrate production, light may be essential for the supply of amino acids (or reduced nitrogen). Unlike patatin, Pin 2 genes were, to a small extent, also active in darkness, and sucrose weakly enhanced this expression. However, DCMU did not affect Pin 2 expression in the light. Both abscisic acid and methyl jasmonate strongly promoted the accumulation of Pin 2 mRNA independent of the light conditions, indicating that the gene family is probably under hormonal control. The phytohormones did not affect patatin gene expression. Inhibitors of cytosolic (cycloheximide) and organellar (chloramphenicol) translation had opposite effects on the two gene families. Careful evaluation of the inhibitors' action indicates that protein synthesis (cytosol) is required for the expression of Pin 2 genes but not for the patatin genes. These results clearly demonstrate that, although in situ both gene families are constitutively expressed in the same plant organ (tuber) in intact plants, their expression is mediated by different factors.